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(£) Moulded hinge assembly. 



@ An improved molded hinge assembly is dis- 
closed and is particularly adapted for pivoted vehicle 
window applications. The assembly allows for the 
pivotal mounting of a vehicle window in a window 
opening in a vehicle body panel while requiring little 
or no bonding or other affixation of the window 
gasket or hinge assembly to the outer surface of the 
window panel. Furthermore, the present invention 
provides a molded hinge assembly that is relatively 
simple and inexpensive to manufacture and to install 
in a vehicle window application. Such a hinge as- 
sembly can also be manufactured by reaction injec- 
^ tion molding techniques from multi-constituent ma- 
terials, such as urethane. for example, which allows 
^molding at relatively low pressures to prevent or 
'^minimize glass breakage and provides for secure 
bonding and sealing between the window gasket and 

5? the window panel. 
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MOLDED HINGE ASSEMBLY 



3ACKGR0UND AND SUMMARY OF THE INVEN- 
TION 

The invention relates generally to molded 
hinge assemblies for pivotally mounting movable 
window or other movable panels. More particularly, 
the invention relates to such hinge assemblies for 
automotive window applications wherein an auto- 
motive window panel is pivotally mounted in a 
window opening in a vehicle body panel. 

It is well-known in the art to fabricate various 
articles, such as vehicle window gaskets having 
hinge members or hinge portions thereon, from 
materials such as poiyvinyichiortde (PVC). using 
conventional compression or injection molding 
techniques. In many instances, such window gas- 
kets have been injection molded directly onto a 
window panel composed of glass or other substan- 
tially transparent materials. Such window and gas- 
ket assemblies have been installed in window 
openings in vehicle body panels with adhesives 
coupled with integrally molded fastener protrusions, 
as disclosed for example in United States Patent 
Nos. 4.072,340 and 4.139.234. It has been found, 
however, that window panel breakage has been 
unacceptably high in many of such prior art ap- 
plications due to the high pressures required in 
injection molding processes and because of the 
hardness in rigidity of the mold structures and 
mold materials involved. Furthermore, because of 
the composition of such gasket and window assem- 
blies, it has been found that proper adhesion and 
sealing of the gaskets to the metal body panels 
and to the glass window panels has been difficult 
to attain, thus resulting in water leaks, wind noise, 
and other related problems. 

In addition to the various drawbacks discussed 
above, such prior art hinge-and-gasket assemblies 
have frequently been inordinately complex and ex- 
pensive to manufacture, as well as being difficult, 
time-consuming, and relatively expensive to install 
in vehicle window openings. Furthermore, such pri- 
or art assemblies have frequently required a por- 
tion of the gasket or hinge assembly to be affixed 
to both the edges of a window panel by way of a 
bezel or other such frame member, thereby result- 
ing in an outwardly-extending protrusion at the win- 
dow and body interface. Such protrusions not only 
detract from the appearance of the vehicle, but also 
contribute to air turbulence and wind resistance 
forces exerted on the vehicle, thus detracting from 
the vehicle's performance and fuel economy. 

In accordance with the present invention, an 



improved molded hinge assembly is panicularly 
adapted for vehicle window applications and allows 
for the pivotal mounting of a vehicle window in a 
window opening in a vehicle body pane! while 

5 requiring little or no bonding or other affixation of 
the window gasket or hinge assembly to the outer 
■ surface of the window panel. Furthermore, the 
present invention provides a molded hinge assem- 
bly that is relatively simple and inexpensive to 

JO manufacture and to install in a vehicle window 
application. Such a hinge assembly according to 
the present invention can also be manufactured by 
reaction injection molding techniques from multi- 
constituent materials, such as urethane. for exam- 

75 pie. which allows molding at relatively low pres- 
sures to prevent or minimize glass breakage and 
provides for secure bonding and sealing between 
the window gasket and the window panel. 

According to the present invention, a hinge 

20 assembly adapted for pivotally interconnecting a 
window panel in a window opening in a vehicle 
body panel includes a mounting stud member hav- 
ing inner and outer ends, with provisions for fixedly 
interconnecting the inner end of the mounting stud 

25 with the vehicle body, and a flexible elastomehc 
hinge member secured at least to the outer end of 
the mounting stud and to the window panel. The 
elastomeric hinge member is configured such that 
when the window panel is pivotally moved out- 

30 wardly away from the window opening, a first por- 
tion of the elastomeric hinge member is resiliently 
elongated in a generally outward direction, and a 
second portion of the elastomeric hinge member is 
resiliently compressed in a generally inward direc- 

35 tion. 

Preferably the elastomeric hinge member is 
integrally molded onto at least the outer end of the 
mounting stud and is secured directly to the win- 
dow panel, without the need for a mechanical fas- 

40 tener device. This arrangement allows for direct 
bonding of the hinge member to only the inner 
surface of the window panel. The bonding to the 
glass can be accomplished by integrally molding 
the hinge member directly to the window panel 

45 glass, preceded by the application of a primer to 
the glass. Because the elastomeric hinge member 
flexes to allow for pivotal movement of the window 
panel relative to the vehicle body panel, substan- 
tially no movement or articulation of the mounting 

50 stud is required. This greatly simplifies the hinge 
assembly and reduces the cost of manufacture and 
installation of the window-and-hinge assembly 
when compared with those having a number of 
articulated components. 

In the preferred from of the invention, the 
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etastomeric hinge member generally surrounds and 
is integrally molded on the mounting stud to extend 
and seat between the window panel and the area of 
the vehicle body panel adjacent the window open- 
ing. 

Additional objects, advantages, and features of 
the present invention will become apparent from 
the following description and appended claims, tak- 
en in conjunction with the accompanying drawings.. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is an elevational view of one pre- 
ferred hinge and window pane! assembly installed 
in a vehicle body panel for pivotal movement of the 
window panel relative to the vehicle body panel. 

Figure 2 is a cross-sectional view taken gen- 
erally along lines 2-2 of Figure 1. 

Figure 3 is a cross-sectional view similar to 
that of Figure 2. but showing the window panel in a 
pivoted position. 

Rgure 4 is an elevational view similar to that 
of Figure 1 . but illustrating an alternate embodi- 
ment of the present invention. 

Figure 5 is a cross-sectional view taken gen- 
erally aiong fines 5-5 of Figure 4, 

Figure 6 is an elevational view similar to 
those of Figures 1 and 4, but illustrating still an- 
other alternate embodiment of the present inven- 
tion. 

Figure 7 is a cross-sectional view taken gen- 
erally along lines 7-7 of Figure 6. 

OETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



In Figures 1 through 7. exemplary embodi- 
ments of the present invention are illustrated in 
elastomeric molded hinge assemblies adapted for 
pivotally interconnecting a vehicle window panel to 
a vehicle body panel for limited pivotal movement 
relative thereto. One skilled in the art will readily 
recognize from the following discussion, however, 
that the principles of the invention are equally 
applicable to vehicle window hinge assemblies hav- 
ing configurations other than those shown for pur- 
poses of illustration in the drawings, as well as to 
non-vehicular applications wherein to or more pan- 
els or other members are hingedly interconnected 
with one another. 

In Figures l through 3, an exemplary window 
hinge assembly 10 pivotally interconnects a win- 
dow panel 12 with a vehicle panel 14 for selective 
hinged or pivotal movement of the window panel 



12 outwardly away from a window opening 18 or 
inwardly toward the window opening 18 from the 
open position. As is well known in the art. one or 
more articulated handle and/or assemblies 16 can 

5 be provided for actuating and/or vertically support- 
ing the window panel 12 during its pivotal move- 
ment, as well as for limiting its maximum outward 
pivotal movement. As perhaps best seen in Rgure 
2. the vehicle body panel 14 typically includes a 

to recessed or stepped portion 22, with an inwardly 
inset body flange 24 in order to accommodate the 
thickness of the window panel 12 and a portion of 
the hinge assembly 10 in order to provide for a 
substantially flush relationship between the outer 

15 surface 26 of the window panel 12 and the outer 
surface 28 of the vehicle body panel 14. 

The window hinge assembly 10 preferably in- 
cludes a mounting stud assembly 30 and an 
elastomeric hinge assembly 40. The mounting stud 

20 assembly 30, which can be either a one-piece or a 
multi-piece structure, includes a mounting stud 32 
having a preferably flanged outer end 34 and an 
inner end 36, which extends through an aperture 
37 in^he body flange 24 and is preferably threaded 

25 to threadably receive a nut 38. A washer 39 and a 
bearing member 41 are also preferably disposed 
between the nut 38 and the inside of the body 
flange 24 in order to clampingly secure the mount- 
ing stud 32 to the body flange 24 and to distribute 

30 and stabilize the mounting forces of the hinge 
assembly 10 along the body flange 24, 

The elastomeric hinge member 40 preferably 
includes an outer flange 42 adapted to sealingly 
engage and be bonded to the inner surface 44 of 

35 the window panel 1 2, and an inner body 46 extend- 
ing from the outer flange 42 inwardly to engage the 
body flange 24. The elastomeric hinge member 40 
extends vertically along a substantial portion of the 
edge of the window panel 12 and the window 

JO opening 18 and thus preferably includes two or 
more mounting stud assemblies 30 for hingedly 
supporting the window panel 12. 

Typically, a sealing gasket 50 is provided on 
the body flange 24 for sealingly engaging the inner 

45 surface 44 of the window panel 12 in order to 
provide for a substantially wind-proof and water- 
proof relationship of the closed window panel 12 
with the vehicle body panel 14. The elastomeric 
hinge member can be integrally formed with a 

50 window gasket sealing member extending about 
the periphery of the window panel for sealing en- 
gagement with the vehicle body when the window 
panel is in its closed position, as shown in Rgures 
4 and 5 and discussed below. In such an arrange- 

55 ment. the sealing gasket 50 might not be needed 
and thus could optionally be eliminated. 

In operation, when the window panel 12 is 
pivoted outwardly away from the window opening 
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13. the window panel 12 pivots about an effective 
fulcrum lying along a vertical plane (extending 
through phantonn line 52 in Figures 2 and 3) that is 
offset from the centerline of the hinge assembly lO 
in a direction toward the interior of the window 
panel 1 2 and away from the adjacent portion of the 
vehicle body panel 14. The exact inward or out- 
ward lateral position of the effective pivoting ful- 
crum for the window panel 12 along the plane 52 is 
believed to vary inwardly or outwardly on the 
elastomeric hinge member 40, depending upon the 
pivotal position of the window panel 12 relative to 
the vehicle body panel 14 and the resultant amount 
of flexure of the elastomeric hinge member 40. 
During outward pivotal movement of the window 
panel 12 away from the body flange 24. as shown 
in Figure 3. a first portion 54 of the outer flange 42 
is resiliently compressed on one side of the vertical 
plane 52, and a second portion 56 of the outer 
flange 42 is stretched or elongated on the opposite 
side of the plane 52. Similarly, depending upon the 
amount of outward pivotal movement of the window 
panel 1 2. a first portion 53 of the inner body 46 of 
the elastomeric hinge member 40. which is gen- 
erally adjacent the first flange portion 54. also is 
resiliently compressed during outward pivotal 
movement of the window panel 14, while a second 
body portion 60 generally adjacent the second 
flange portion 56 is stretched or elongated during 
such outward pivotal movement of the window pan- 
el 12. 

The above-discussed flexure of the elastomeric 
hinge member 40. along with the substantial width 
of the outer flange 42, allow the elastomeric hinge 
member 40 to be secured to the inner surface 44 
of the window panel 12 {without the need for a 
mechanical fastener device), while accommodating 
the pivotal movement of the window panel 12 rela- 
tive to the substantially fixed mounting stud assem- 
bly 30. Such an arrangement thereby simplifies 
and reduces the cost of a window hinge assembly 
according to the present invention as compared to 
that of some prior art hinge assemblies, while al- 
lowing for a substantially flush, protrusion-free rela- 
tionship between the window panel 12 and the 
vehicle body panel 14 due to the fact that the 
entire hinge assembly 10 is disposed inwardly of 
the outer surface 28 of the vehicle body panel 14 
with no part of the hinge assembly 10 protruding 
outwardly to the outer surface 26 of the window 
panel 12. As mentioned above, such a relationship 
enhances the appearance of a vehicle in which the 
hinge assembly 10 is employed, as well as reduc- 
ing the wind resistance on the vehicle and thus 
contributing to its performance and fuel economy. 

As mentioned above, the mounting stud as- 
sembly 30 shown in Figures 1 through 3 can in- 
clude a mounting stud 32 having a preferably 



flanged outer end 34 and an inner end 36, which 
are fabricated as a one-piece structure. Optionally 
however, the inner end 36 can be fabricated as a 
separate, preferably threaded stud member that is 
5 threadably received and secured within an inter- 
nally threaded opening in the mounting stud 32. in 
such an arrangement, the separate mounting stud 
32. with its preferably flanged outer end 34, can 
consist of a threaded fastener, such as the type 
/o designated by the trademark TEENUT, as pro- 
duced by TRW Inc.. for example. In either of these 
alternate constructions, which are applicable in any 
of the embodiments of the invention, the 
elastomeric hinge member 40 is preferably integ- 
;5 rally molded onto at least the flanged outer end 34. 
and preferably onto the entire mounting stud 32. In 
one preferred form of the invention, the elastomeric 
hinge member 40 is fabricated and integrally mol- 
ded onto the mounting stud 32 by reaction injection 
20 molding techniques, using multi-constituent mold- 
ing materials, such as urethane, for example. This 
preferred fabrication provides for a secure bonding 
and sealing between the elastomeric hinge mem- 
ber 40 and the window panel 12. Furthermore, 
25 especially in the variation on the present invention 
shown in Figures 4 and 5 and discussed below, 
such a fabrication allows for molding of a combina- 
tion, or integrally-formed, elastomeric hinge mem- 
ber and window gasket member. As one skilled in 
20 the art will readily recognize, such alternate one- 
piece or multi-piece mounting stud structure, as 
well as the above-mentioned reaction injection 
molding fabrication, can be employed in any of the 
embodiments of the present invention discussed 
35 herein and shown in the drawings. 

Figures 4 and 5 illustrate another embodiment 
of the present invention, which is generally similar 
to that shown in Figures 1 through 3, with certain 
exceptions noted below. Because many of the 
40 components of the embodiment of Figures 1 
through 3 and the embodiment of Rgures 4 and 5 
are identical or at least generally similar, such 
corresponding components in Rgures 4 and 5 are 
indicated by reference numerals corresponding to 
4S those of Figures 1 through 3. but having one- 
hundred prefixes. 

In Figures 4 and 5, the window panel 112 is 
provided with a window gasket 170 extending sub- 
stantially about its entire periphery, with an outer 
50 lip portion 172 engaging, and preferably seaiingly 
bonded to. the outer surface 126 of the window 
panel 12. The window gasket 170, in Rgures 4 and 
5 is integrally molded as a one-piece structure with 
the elastomeric hinge member 140 and is config- 
55 ured to seaiingly engage the window opening 118 
in the vehicle body panel 114 when the window 
panel 112 is in its closed position. Therefore, al- 
though a sealing gasket 150 is shown on the body 
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flange 124 in Figure 5. the sealing gasket 150 can 
optionally be eiinriinated in many aoplications due 
to the sealing relationship between the window 
panel n2 and the vehicle panel 114 provided by 
way of the integral window gasket 170. 

Figures 6 and 7 illustrate a further alternate 
embodiment of the present invention that is gen- 
erally similar to the embodiments shown in Figures 
1 through 5. except that ^wo or more window pan- 
els 212 are pivotatly disposed within a vehicle body 
panel 214. Because many of the components of 
the embodiments of Figures l through 5 corre- 
spond, or are identical or generally similar, to com- 
ponents of the embodiment of Figures 6 and 7. 
such corresponding components of the embodi- 
ment of Figures 6 and 7 are indicated by reference 
numerals that are similar to those of the corre- 
sponding components shown in Figures 1 through 
5. except that the reference numerals in Figures 6 
and 7 have two-hundred prefixes. 

Because the two window panels 214 are dis- 
posed for opposite pivotal motion, a pair of vertical 
planes 252 exist, along which the effective pivoting 
fulcrums for the window panels 212 are disposed- 
In a manner similar to that described above in 
connection with Figures 1 through 3, the exact 
inward or outward lateral positions of the effective 
pivoting fulcrums for the respective window panels 
212 along the respective vertical planes 252 are 
believed to vary inwardly or outwardly on the 
elastomeric hinge member 240. depending upon 
the pivotal positions of the respective window pan- 
els 212 relative to the vehicle body panel 214 and 
the resultant amount of flexure of the resiiiently 
compressed first portions 254 and the resiiiently 
stretched or elongated second portions 256. Simi- 
larly, depending upon the degree of pivoting move- 
ment of one or both of the window panels 212. the 
forward and rearward locations of the vertical 
planes 252 can also vary somewhat. 

As was discussed above in connection with 
Figures 1 through 3, depending upon the amount 
of outward pivotal movement of the window panels 
212, the inner body 246 is resiiiently stretched or 
elongated on both sides of the mounting stud 232 
if both of the window panels 212 are pivotally 
opened. Correspondingly, if only one of the window 
panels 212 is opened, the inner body 246 of the 
elastomeric hinge member 240 is resiiiently 
stretched or elongated on the same side of the 
mounting stud 232 as the pivotally opened window 
panel 212, while the inner body 246 on the op- 
posite side of the mounting stud 232 is believed to 
be resiiiently compressed. In other respects, how- 
ever, the embodiment shown in Figures 6 and 7 
functions generally similar to those described 



above and shown in Figures 1 through 5. as will be 
readily recognized by one skilled in the art from 
the discussion above in connection with other em- 
bodiments of the invention. 

5 

Claims 

1. A window assembly having at least one 
70 window panel having an inner surface and an outer 

surface and being adapted to be disposed in a 
window opening in a vehicle body panel, and a 
hinge assembly for interconnecting the window 
panel with the vehicle body panel for pivotal move- 

75 ment generally inwardly toward and outwardly 
away from the window opening in a direction trans- 
verse to the window panel, said hinge assembly 
comprising: a mounting stud having inner and outer 
ends: mounting means for fixedly interconnecting 

20 said inner end of said mounting stud with the 
vehicle body panel; a flexible elastomeric hinge 
member secured to said outer end of said mount- 
ing' stud between said mounting stud and the win- 
dow panel; and means for securing said 

25 elastomeric hinge member to the window panel, at 
least a first outer portion of said elastomeric hinge 
member being resiiiently elongated outwardly and 
at least a second outer portion of said elastomeric 
hinge member being resiiiently compressed in- 
^30 wardly between said mounting stud and the win- 
dow panel when the window panel is pivotally 
moved outwardly away from the window opening^ 
said first and second outer portions of said 
elastomeric hinge member being generally adja- 

35 cent said window panel. 

2, A window assembly according to claim 1 . 
wherein said elastomeric hinge member is integ- 
rally moulded onto said outer end of said mounting 
stud. 

40 3. A window assembly according to claim 1 or 

2, wherein said elastomeric hinge member is se- 
cured directly to the window panel without the use 
of a mechanical fastener device. 

4. A window assembly according to claim 3, 
45 wherein said elastomeric hinge member is bonded 

directly to the inner surface only of the window 
panel. 

5. A window assembly according to any pre- 
ceding claim, wherein said elastomeric hinge mem- 

50 ber includes an outer flange portion secured to the 
window panel, said flange portion including said 
first and second outer portions. 

6. A window assembly according to any pre- 
ceding claim, wherein said elastomeric hinge mem- 

55 ber is reaction injection moulded from a multi- 
constituent urethane material and is integrally 
moulded onto said outer end of said mounting 
stud. 
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7. A window assembly according to any pre- 
ceding claim, wherein said outer end of said 
mounting stud includes an enlarged flange portion 
thereon, said elastomeric hinge member generally 
surrounding said enlarged flange portion, 5 

8. A window assembly according to any pre- 
ceding claim, wherein said elastomeric hinge mem- 
ber generally surrounds said outer end of said 
mounting stud and includes an inner portion ex- 
tending inwardly from the window panel to the to 
vehicle body panel, said inner portion of said 
elastomeric hinge member being resiliently elon- 
gated generally adjacent said first portion and resil- 
iently compressed generally adjacent said second 
portion between the vehicle body panel and the js 
window panel when the window panel is pivotaliy 
moved outwardly away from the window opening. 

9. A window assembly according to any pre- 
ceding claim, wherein said mounting stud includes 
external threads on at least said inner end. said 20 
mounting means including an internally threaded 
fastener threadably engageable with said inner end 

for fixedly interconnecting said mounting stud with 
the vehicle body panel, 

10. A window assembly according to any pre- 25 
ceding claim, wherein said hinge assembly in- 
cludes a number of said mounting studs, said 
elastomeric hinge member being elongated along 

the window panel in a direction transverse to said 
mounting studs, said mounting studs being spaced 30 
apart along said elongated elastomeric hinge mem- 
ber. 
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